In this research we attempted to define the procedure which could be used to provide optimally distinct groups of school children in terms of the morphological structure of their bodies, and which could further be used to define the possible differences in explosive and repetitive strength. With this aim in mind, a sample of 269 school children aged 12 ± 6 months were included in a study where three of their morphological measures were taken (body height, body mass, skinfolds) and five motor tests for the evaluation of explosive and repetitive strength carried out. First the K-means cluster analyses were used to define three distinct groups of participants in each individual morphological segment, with low, average, and high values. On the basis of the maximal number of possible combinations of previously defined groups from the overall sample of school children, three groups with different morphological structures of the body were determined, including: 104 school children with low values, 113 school children with average values and 52 school children with high values for all three morphological measurements. These defined groups of school children were used to determine the possible differences in the tests of explosive and repetitive strength.
INTRODUCTION
As part of the curriculum for physical education classes, the evaluation, that is, the definition of the levels of physical characteristics and the abilities of school children represents one of the more important preconditions for the realization for adequate curricular content. Depending on the extent of the manifestation of the individual qualities, it is necessary to predict and realize the adapted curricular content which would have the most optimal effect. Experts in the field of physical education methodology (Анастасовски, Клинчаров, & Анастасовски, 2000; Findak, 2003; Matić, 1978 ; among others) point out that the evaluation of special segments of the morphological and motor status of the school children should be used for gaining insight into the abilities and skills of school children, and on the basis of real indicators SportLogia 2012, 8(2) , 142-150 e-ISSN 1986-6119 www. SportLogia.com which are manifested by the school children, for gaining access to a differentiated (individual) approach during the realization of the curriculum itself.
Physical education classes play an important part in the education of an individual, and have as their aim to, through adequate physical activities, contribute to the optimal development of the abilities of an individual, his growth, physical and psycho-social features (Hardman, 2007) . Being familiar with the principles and guidelines of the abilities of school children in the manifestation of certain motor skills is one of the primary needs of every physical education teacher. Considering the specific nature of a child's body (International Life Sciences Institute, 2000; Тодоровска, 1997) , it is possible to define and implement suitable curricular content (Šukov, Živković, Šukova-Stojmanovska, & Klinčarov, 1998) in order to achieve the desired effects.
The determination of the relations between certain anthropometric measures and motor skills has been the focus of a lot of attention, and the significant interdependencies in the case of various groups of the population have been defined (Клинчаров, 2003; Клинчаров & Христовски, 2003; Klinčarov & Stojanović, 2001 ). In the period of the growth and development of a child's body (Kuczmarski et al., 2000) these interdependencies are individually expressed and inevitably must be taken into consideration during the realization of physical education classes. The guidelines defined in the principle of individualization and the availability of the classes should represent the starting point for the application of impulses which will have a positive influence on transformation. The monitoring and valuing of the physical features of school children must lead to determined scientific views on the relationships between anthropometric characteristics and motor skills, which are specific for each age group, developmental group and gender category.
In this research, we have analyzed the prediction of the general ability for the manifestation of explosive and iterative qualities of strength among school children aged 12, as well as the attempts to define the procedure which would determine the distinct groups with optimally different manifestations in terms of morphological indicators, with the aim of homogenizing the groups in the classroom, for the purpose of the optimization of the effects of physical education on the development of psycho-somatic characteristics of school children, as the basic subject matter of this research.
The development of iterative and explosive strength of school children, as the two general abilities which are to be found at the core of the realization of human movement in sports (Verhošanski, 1979) , requires an individual approach to their training. In order to provide optimal conditions during physical education classes, for the application of an individual approach to the development of these abilities and the uniformity of the load on the school children, it is necessary to define the procedure of group homogenization, which is the subject matter of this research.
The aim of this research was to use these results to facilitate the procedure of group differentiation of students with the same and similar abilities for physical education teachers in schools, so as to enable the planning of in-class load, which would be optimal for each individual child.
The assumption behind the research (hypothesis) is that the differentiation of the homogenized groups of school children, based on their morphological measures, will project statistically significant differences between distinct groups in terms of explosive and iterative strength, so that the group with high morphological measures will have significantly smaller results in comparison to the remaining two groups.
METHODS

Sample of participants
The sample of participants was extracted from a population of school children, fifth-graders, all males, with a chronological age of 12 (± 6 months), who at the time of the research took part in their regular physical education classes, who satisfied all of the health criteria, and who regularly attended physical education classes. The sample included 269 school children, fifth-graders from elementary schools in the Paraćin region.
Sample of measuring instruments
The following morphological characteristics and motor tests were included: The morphological characteristics were measured by specialists of sports medicine, and according to the recommendations of the International Biological Program (Weiner & Lourie, 1969) . Measuring body height was carried out by using a standardized anthropometer based on Martin with an accuracy of .1 cm, the measuring of subcutaneous fatty tissue was carried out with a caliper of the »John Bull« type with a measuring span of 0 to 40 mm (the pointer goes two rounds around a scale calibrated 0 to 20 mm), with a standard pressure with which the grippers of the instrument press the skin and the subcutaneous fatty tissue of 10gr/mm 2 and an accuracy of .2 mm, while body mass was measured using the Body Composition Analyser scales (Gaia Jawon 357), with an accuracy of .1 kg. The motor tests were carried out by the authors according to the recommendations of Kurelić et al. (1975) .
Procedure and statistical analysis
For the determination of the optimally distinct groups in the determined segment of morphological space, by applying the cluster analysis in the space of the participants, with the aim of the decrease in the variability within groups and a maximization of the variability between groups (K-means clustering), with the added condition of the existence of 3 groups (Number of clusters = 3), groups with low, average and high values of certain morphological characteristics were defined. Through the application of combinatorics, on the basis of all of the possible permutations with repetitions, following two iterations (Number of iterations = 2), three groups with different values in all three measures were defined.
On the basis of this these kinds of various morphological types of participants, with the aim of the extraction of distinct groups, three groups were extracted with low, average and high values in terms of body height, body mass and skinfolds of the upper arm. Between these groups of participants differences were determined in the manifestation of the analyzed motor skills of explosive and iterative strength by using a multivariate analysis of variance (MANO-VA), a univariate analysis of variance (ANOVA) and the last significant differences test (LSD -test).
All of the statistical analyses were carried out using the STATISTICA for Windows 8.0 statistical package.
RESULTS
First by using the cluster analysis (K-means clustering), groups with various manifestations of all the measured morphological measures were defined, where groups with low (G-N), average (G-P) and high (G-V) manifestations OF the variables of body height, body mass and upper arm (triceps surae) skinfolds were determined (Table 1) .
TABLE 1
Arithmetic means of the morphological characteristics of distinct groups. Legend: G -Group; N -Low; P -Average; V -High; n -Number of respondent (; M -Mean; SD -Standard deviation; AVIS -Body Hight; AMAS -Body mass; AKNN -Skinfolds (upper arm -triceps surae).
On the basis of the applied cluster analysis of the overall sample of participants, 104 participants were included in the group with low values of morphological characteristics, whose mean values for height, body mass and skinfold thickness were AVIS (M = 141.02; SD = 3.55), AMAS (M = 32.22; SD = 3.26) and AKNN (M = 11.97; SD = 3.23), 113 participants were included in the group with average levels, whose means had a value of AVIS (M = 149.75; SD = 4.01), AMAS (M = 38.73; SD = 3.21) and AKNN (M = 13.92; SD = 3.76), while the group with high values of morphological characteristics consisted of 52 participants, whose means had a value of AVIS (M = 141.02; SD = 3.55), AMAS (M = 32.22; SD = 3.26) and AKNN (M = 11.97; SD = 3.23).
The noted differences in the analyzed motor space between these extracted groups, were determined using a multivariate analysis of variance (MANOVA), univariate analysis of variance (ANOVA) and the last significant differences test (LSD -test) for variables where a difference was determined between groups for certain motor variables, and are shown in tables 3, 4, 5, 6, and 7.
By analyzing these tables we can conclude that the groups displayed statistically different manifestations in the variables for the standing depth jump (MSDM), the 20 meter run with a high start (MT20V) and push-ups (MSKL). From the analyzed differences between the pairs of groups by using the LSD -test, it was concluded that the participants with average values for all of the morphological variables (group G-P) have a significantly pronounced manifestation of explosive strength, but in comparison to the participants from the groups with pronounced low manifestations, this difference is statistically significant only for the 20 m run with a high start test.
The group with pronounced low manifestations in all of the morphological variables (group G-N) had statistically better results in the manifestation of Legend: G -Group; N -Low; P -Average; V -High; n -Number of respondent; M -Mean; SD -Standard deviation; MSDM -Standing depth jump; MTRS -Triple standing jump; MT20V -20 meter run with a high start; MSKL -Push-ups; MDTK -Torso lifts on a vaulting box. Legend: Λ -Wilks' lambda -the value of the coefficient of Wilks' test for the equality of group centroids; F -Value of the coefficient of the F-test for testing the significance of the differences; df -Degrees of freedom; p -Probibility. 
DISCUSSION
These results can be accounted for in a logical way, considering that in the manifestation of iterative strength, greater body mass and subcutaneous fatty tissue represent a ballast weight, and as such decrease the ability of school children for any long-term repetition of movements which are not aided by the effects of gravity, which in turn increases with body mass. It is also important to point out that the extent of the load force velocity hinders the manifestation of iterative strength, and that in such cases of greater velocity, greater muscle strength will be needed to establish a greater force momentum in comparison to the load momentum, which is necessary for overcoming mechanical work which could overcome it [Fm • f > G • q (where Fm -muscle force, f -its velocity, G -gravity, q -its velocity)]. Thus, we can conclude that the participants with greater longitudinal measures and greater body mass will need greater muscle force to overcome the resistance of the load which acts upon the greater velocity, and thus the duration of the repetitive work in that case will be significantly shorter than in the case of participants with low values of morphological measures, due to quicker muscle force expenditure.
In order to explain the mechanisms for long-term repetitive work, it is necessary to explain the relationship between relative strength and body mass, considering that by definition the concept of relative strength is bound to overcoming the resistance of one's own body mass. From the definition itself it can be understood that the participants with the same muscle force and smaller body mass will have greater relative strength, and that the mechanical work of the .000 G-P .054 .000 G-V .000 .000
Legend: G -Group; N -Low; P -Average; V -High.
TABLE 6
LSD test for variable MT20V.
Legend: G -Group; N -Low); P -Average; V -High. Legend: G -Group; N -Low; P -Average; V -High.
muscles which overcomes the resistance of the load of the bodies of these participants will last longer in the case of participants with a smaller relative strength (greater body mass). Explosive strength primarily depends on the possibility of manifesting maximal strength in as short a period of time as possible. Considering that in the manifestation of explosive strength, the relationship between strength and speed is primarily defined by the extent of the outer resistance when performing explosive movements, we should point out that explosive strength of the speed kind is characterized by the extent of relative muscle strength and the maximum speed of movement performance, where the external resistance is minimal.
The relationship between body mass and maximal strength is significantly high if the dependence refers only to the maximal strength of the muscles, and not to the speed of its manifestation. If we take into consideration the speed of the manifested strength, then the connection between body mass and the manifested strength significantly decreases, that is, has no significant importance, or to be more precise, has no significant effect on the exercises of the explosive type, especially jumping exercises (Verhošanski, 1979) .
Force and strength can also significantly influence muscle architecture (Blazevich, Cannavan, Coleman, & Horne, 2007) , that is, the relationship between the length of muscle fibers and the surface of their physiological cross-section. The length of the fibers especially has an effect on the extent of the movement which a muscle can perform, with a maximal speed of the reduction, as well as the relation of force-extent (Knežević & Mirkov, 2011) . This can be explained by the example of the determination of the muscle torque force, when the muscle is viewed in natural conditions. Thus, muscle force momentum can be manifested in the production of a tangential (active) component of muscle force and the distance between the center of the joint and the center of the mobile muscle connection. This fact leads us to the conclusion that under the conditions of equal muscle force, its momentum increases with the increase in the length of the lever, that is, the athletes with the same muscle force and longer levers will manifest a greater force momentum in relation to athletes with shorter levers, under the conditions of muscle work without external resistance, which is the case in the manifestation of explosive strength of the speed type. With an increase in muscle momentum, the tangential speed of the distal parts of the lever increases, and thus the product of these two components will be a greater explosive strength in the given movement.
The results of our research are in agreement with the results obtained in previous studies, and indicate the negative influence of increased body mass and subcutaneous fatty tissue on the level of motor skills among male school children aged 12, but also on the positive relations between longitudinal measures and explosive strength. A certain number of studies have confirmed these positive relations (Jarić & Kukolj, 1996; Pincivero, Campy, & Karunakara, 2004) .
A great number of studies indicate the increase in obesity among children and adolescents and the great negative influence of obesity and extensive body weight on the health of individuals (Eisenmann, Welk, Wickel, & Blair, 2007; Kovač, Leskošek, & Strel, 2008; Starc & Strel, 2010; Steele, Brage, Corder, Wareham, & Ekelund, 2008) . The negative influence of body mass, and especially subcutaneous fatty tissue, on the success in the realization of various motor tasks has been confirmed in a great number of studies (Deforche et al., 2003; Kim et al., 2005; Mota et al., 2002; Strel, 2006) . The findings from the national study of the health and diet of 12-19-year-old adolescents of both genders in the USA indicate that the motor skills of adolescents with normal body weight are greater than of those considered overweight individuals (Pate, Wang, Dowda, Farrell, & O'Neill, 2006) . This research is in accordance with previous analyses obtained from research that dealt with the same issue (Клинчаров, 2003; Клинчаров, 2008; Клинчаров, Христовски, & Ацески, 2005; Klinčarov & Stojanović, 2005; Klinčarov & Stojanović, 2006) , which indicates that in this period of adolescence, in the case of young boys, motor skills were analyzed under the significantly negative influence of body mass and subcutaneous fatty tissue (estimated via skinfolds of the triceps).
In the end, we can conclude that even though the interdependence in the motor space of a school age population were studied further, there is still room for seeking deeper insight into this segment, especially in the period of early adolescence.
CONCLUSION
With the aim of differentiating groups with low, medium and high values of body height, body mass and subcutaneous body tissue, and thus determining the differences between groups differentiated in terms of explosive and iterative strength, a study was carried out on a population of 12-year-old boys.
The obtained results have confirmed the results from previous studies, and thus we can conclude that it is necessary, in the realization of the content of physical education classes, to differentiate between homogenous groups of school children with the same or similar characteristics. The definition of homogenous groups on the basis of morphological parameters of the body, as practically the easiest measurable indicators, would enable a more efficient organization of physical education classes. The definition of potential possibilities for the manifestation of certain motor qualities, on the basis of these morphological indicators for each age group of school children would be made possible through the implementation of a small number of morphological measures. This would enable the classification of a certain child into a suitable group and the realization of a special work program, which would enable the most effective improvement in his qualities. In this paper we have attempted to define the procedure which would optimally evaluate the motor qualities of explosive and iterative strength among distinct groups of morphological types of participants.
